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(51) IntCl. 6 
H 0 5 B 33/14 
C 0 9 K 11/00 
11/54 

C 2 5 D 11/32 
H0 5B 33/10 
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1 

r^s i 02 •c*sii*^iieii<%is«iHBt«. 
[It*ii3 ] mmtf-jxm&s i t^flcfc-TiWH 

ORMSIWfcfc: J: 0 fl*3*ufc COT* & If mn 1 4 fcli 

[»*JB4] Mie^-^x«^s i *±*fci-4*m io 
m& m&n i imcoyemt mmm . 

ftfc fc ore* * 1 t*JM l , 5 is i 6 co v ^-ftL^coJB |c 
K»wftSag«5SBi. 20 
[ MM 8 ] MfEibtfWfi^ &Z n o £ tflsiT 

[IHS3S10] ffifB^-^xJi^-yfB^^rL^ 
tt?WR<o«ita8t. 30 

I imm 1 2 ] !uf B*°- 7 x JB £ 7 «y *£-§flTt 4 ?R 
JSiK+'CWSftaS Lfc^-fc , 7 y L&v vtcjffiK 
+T»flSIIMWft £ fc 4 D#«-r*fl*3S9lB«^ 

litM 1 3 ] mmtf-JxmWzMfttk&VMZit 
xmfttttffif- ZttWiZ *4 If *H 9 IBli^ffiltgttff 
McOMjt^ffi. 40 

[M*3B14] fafEI«®gftiL<{4l»»to£^ fc 

If *II 9 lBtfe«^«#gtt»M«Mjt^-ffi . 

[ mem 15] ^ < t h mmmmm t nmm&m s 

[|f*IIl 6] MIBS i ^±*tf^^5Xl«lt 

fiut l < \±mm\,zmm^-t^mim 1 sibko^ 

fA'^„ 50 
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[ If *il 1 7 ] 1ff!E*°- 5 xJfcD#fgco-§P tL<ii 

^t^'s i 02 ~c$> h msm 1 5 lEtftoiBfcT-*-' ^ x . 

IfflQB. 1 8 ] mtt-?xmtfS i Jifttt^ft 
fcf 4 1 7 f BiS^fBfc^V *>f x . 

[if*ii 1 9 ] m&tt-^xm&s i w 

tziil 7&&0>%%rr'UA. 

[ if m 2 0 ] mi sm^TOK^ jwp th® «rsg^ 

WPt3&»6^t -Sff *IS 1 5 lEIKOMf^ ^ x . 

mi k m^mx-mm^m^mAcom^m^ ^ % h mm 

[ff*if 2 2 ] MIBM^«[m^^«#&t=t OfHH 

^titzh<^xh^wMmi 5 , 2 0^ xx/ 2 1 owfft. 

^OIItlBtgO^irV X . 

[ff*TB2 3 ] MIB^^e^'Z n O &#tf«ft 

"C* * 1 5 1 Btt^Bfer > Hx. 

[0001] 

J:^«^«lfiiei«*JCfflLfc%MS7 f J '^ x. fcJ:^ 
^■n^iO^fcWib-S . RXrr'W x k LTI±»fc4MR 

[0002] 

k LTE L-^LED, l/-f-^t'Wlfc Ltflf^^ 

^M^^'jtft 6*xt v> * . el iz ternmfr t, cnrnwrnn 

*^tLT«. AC. DClgK)-fiffiSJI»JlMEL. 

AcigK»xm*e^iimiiME l , Acig»^i®E l , 

[0003] £*L&i: J4JMt=ia^!jf-9^ S i co^ttS: 

fijfflt^EL^iit^s^T^s. jsit, jgmzmhh 

^iiSELt^-^XS iMELtO^TlMBa-r^o 
[0004] r A C ,|g»^tScME L j AC B9feJMR&E 
Lco-HHW*«iafc:-PV^Hl*fflv^iffiB^6. Ell 

12{4SHJ«IS, 13 14{4|^m#:a 

[ 0 0 0 5 ] mm. 1 1 ii$fc3eL;fc##a3ir$-* =t a ^bj 

(4. In! O3 ^>Sn0 2 , ZnO. ITOm^mW 



(3) 

3 

llOOn mcr>m&-Tttift>il& „ 1 3 tiSZ n 

sfc* i i ~v i lft^«SM*^^W y^-tc 

5 0— 1 0 OumComZtzmfti-ZZklzZ 
oTfEKSilS . i ^T-M^S^gii 5-3 0 jm m 

u. C K I - Mnf«|§tlS„ MlfiW!^ 
y-i LTJdaBWWJtRW^SV^ry ■ x^;k ■ -tr 

[0006]4fc, ttlHfWB6jh*ir«*fc:?63l»«± 10 
{ZlimWfM 1 4 1 0 0 n m-HR 10// mCOff 
KW-fe*!*. -OfWWf h LT(iAl 2 Os , SiO 
2 , Y 2 Os , Ta 2 Os , BaT i Os if COfg-ftiRj 
^Si 3 N4 , A IN, BN^ri'toa-ft^i'^fflV^ 
WHmiSi LTiiA 1 aMRWC*** 1 , itfHB 
(CtPt, Ag, Au-Pd-Ag, Ag-Pt-Pd 

[00 07] tyt»£*ufcE L*?«3fflH»K 

i wham^i? i o o v , sc i o o ~irk h z <z>3se 

«J±£ ER&irf S £ i iz i D , R3OTl*J<9»3e*J&*MHBI 20 

jMwai 2^auTHi<?5"R6rfc:ikwsii*. -rout 

<755Bfc3ftKli 1 0 0 c d/ m 2 s %M3ft¥ttjR 1 m/W 

sate**, yy-^mmmio 

3^fgT{i. #5XffitS iOz „ ZrOi, B2 Os 
mJEET'ffJKOiev * E L fg^ £ #M t fc i %m § tiT ^ 

4. 

[0 0 08] TDClgitl^SELj DCfgifj^tScSE 30 

(iDc mmti-wm e L#^0>*»erra 4 . 2 1 a 
ml mmvm. fitiiiAci»tiE 
mmmx'i±wmm%Lft%iii& nx-wmimw-? . a tz 

WtM 2 3 i^H&S . fg^Jf 2 3 iifTOAM 

[0009] Dcmm&mE um®i$.w±TsmM 

JP LT & < i . 7t-S>/J: PWf JSifaWBS T ft 

Rjum<^vi3aBrat»fc:Sf«ff36^T4 i i J: 0 , IS 
fttfM. £>ft4 X a t=Sr 4 . — « W CSMEEtfft 10- 50 
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i o o vgstti o o c d/m 2 oass^'#^ix4 
o . 2 - o . 31 m/wsarc* 4 . 

[00 10] r^xsilELjiW:, *:-7XS 
^T»T4 . Si^Si fl^WSfciESi: VXWtim 

TJiSi LT(i:S i <7x^-£iBBii U7 7tM^t 

awsKtaw-t . mmito&tf&ffvx s i 7xa-si 

fczK-^XS i^S)ct-4. ^5XS i i(±S iCOf 

7xs i , ?;n*-7xs i fcnfx/o**. HRfc, 

5^aif>fX{±2 nm£lT«0^7g<0*-7XS i Sr, 
^V-tf-f X(i2 — 5 0 nmO^rl^tt^^-^XS 
i * . nif >f X'fi; 5 0 n mJ2LbZ>:KTtM X'?r*-r 
5#-7^SiS*t ( J; 1 9f¥L<a "POROUS 
SILICON SCIENCE ANDTECHNO 
LOGY" :J. C. Vial, J. Derrien^ 

m spRiNGERajjR!flrirfc:ffias*L*ci^4. 

[0011] i l 9fl*S^fl^73)£&ia4 ^fflV^TfMBJ 
0^«i^®lbfi!c. KMffiKL m«ORj£^S^ 
B&0T-*4o EW4 UiS i ^x^wcOS^. 4 2{iW 
mwm. 4 3 {i«M?ST"7 7lt 7|cix^ y 
?§M. 4 4«^^ay^tl#ORJ5E§ts, 4 5iiJtmg£ 
S •CJfeSo S i^x^-fc^lSiLTlH-niA 

-f 7°<?5»#tCli_B&*) 5 ^ o,t^7X S i *i#A,tl4 . 

s i ^x^-^Ygffifii^p^^Tf0^t(i;yy*°-5 

^S i^f#^iX4, nN7S i ^xVWD^fcii^ 

4. 

[0012] S i fcffl^fcE L*^«ifi^f*# 

< ©f^E§nT v^4^ ±IB^SJ[ME L i (iJSaWC*5r 
0. Hfff f LED X*$> 4 „ iili'Kosh i da^lt 

"Appl. Phys. Lett. "Vol. 60, 3 

4 7 — 3 4 9 (1 9 9 2) t^-7XS i SrfflV^cEL 

[00 13] H3li^-7XS i Jffl^itELif«I 
B&I3-C^4„ 0^3 KiS ill, 3 2fi^-7XSi 

Ji, 3 3izmmWM. 3 4(i 5 fifffi«ffi'C^4„ :;?s 

i*^31t:ii. 1 0~2 0^c?)cfffiijLP-typecO 

5 i -7xA-^\ «4JfcirffiWi3 4fcl±A 1 %M 

mLxm.mLxn^. 3r-s«y^«^*jgjar4. 

HF (20%) fcX^y-/P*fi^Lfc*»M+'C 



(4) 

5 

10mA/cm 2 "C5~l 0 ^^OKJEEO^ff TSffi-ft 
fiSc£^\ »§it//m(7)*r-7XS i!3 2£fl**-4. 
W&tf-yxmcommt: KOH^ t'tx v ^-y^ L , 
ttft. J^5l*Lfc«, Au^L<liITO^ii5 
«13 3£fig§|-f § 0 ■IC7)«ttT#^tLfC*^0 ; ffH 
WEtEt. SHTOfcftfcLT 1 0~2 0 VEPJpLT 
KtSlOOmA/cm' GD^Sfc^f^ U -tflfcff 

[0014] 

[ SMB^Ufft L J: 3 fc -T &itB] ±I3fl!#&«fcis v * 10 

fc. & fztf-7XS i £fflVVfcEL^<?)^£tt*ME 

a^MJWttv^ s«*m ^ tnffl±ora®^^ s . 
[0015] tt^um±zti^<mo£i&mztz 

[0016] 

£«£ 9j§?i£T'# 5 . SS±CS i ^±#:k^- 

a^flBt s: *-r s - 1 t -t & mmmmm 

[0017] ;^ •e^-^xJlO'g'tgo— gpt t < J4£ 
t* 1 s i oj -c* £ i t wumTb & . 4 fc£*3fcf<MW& 

7XS*s, s i £±ttfc^SWfttf>»ffiBHL £fct4» 40 

o . sbfcttwsw, z n o t-atrtro-c** 

[0018] fBty^ Xk LTJ4, ^< k t> 

4. 

[0019] i £ t'A C tf^ W X SffiitS 50 
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{4. S i ££#fcT*iK-9.X*fDJTtl, t>L<ttPHBI 
ifcAWiU*. ifc^-7Xl(?)f 
HO-g&i> L<f4£T**S i O2 "Cft^i L 

< ii®7t*ms^ *>'n^ TiiiBTOc* 5 *m t £t*h« 

V\ St^-^XJI*^ S i SWfkOl^ffilt 

[00 20] *^BH«±IB^^TO^[tflffi^^S^^ 

* ffM^T Sli, ffM $ ft£ 9 -X Jg tf t 

[00 2 1 ] & KliSRJifcS i i±#it4#-5 
***** 0 . M^-^xM^t^WMi^*^^^^ 

[0022] 

[00 23] Si^Si fll^SfflfSjESk LTlt'MS 

f*(7)^- 7xa(4^^){3i;^ btf s i s m t r *j 

its i -S-fSoUfflSPTj^^tK-fk^^^^*^ 

m « tiwt t r v ^ < *>\ 7 -y itia^ifrcsiaawBifl; 

£fz. ZCOm^tf—^XS i <4S i ^ip.fe H B H S 
«rc«5r< T k Si ^SM^S i C^offi^ffliicoa 

[0024] 7 y3R*-ft-45rV^iM£*jB?R4>Tl4S i ^7 
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J^tfjSR&^^^VW, V. Lahmann £>j&« " J o 
unal of Electrochemical S 
ociety" Vol. 143 (1996) p 1 3 1 3 
-13 1 8*C*&LT^&«fc:, mj±^ft< LTVK fc 

0>*flE J «»18MttUI £ ^ i: ^#-fr-flt n m — nm(0 

mmttmt tximm, mm, mm. mm. wm%t* 
&t>tf$>ti&. 

[00 2 5] Jil±c7) X 3 tz LXntotitztf- yxmcDTF 
7XMHHtc^^{^^M^#*$- Beit*-* o t;m 

[0026] ttiwjto&tmftfck Lxumzmb&tfi 
kl^ m&>ij&b Lram^-y ?m*wm£.* 

[00 27] asfcflei: 
**„ %mz\%T n O : Z n j&qtS&T* 4 ,ZnO:Zn 
M3fc*W««C7)fBS(iV^<O^S3&«. WitTl z ak 
i "J. Elecyrochem. Soc. "V 

0 1 . 143, 153 (1996) X'&TfCO Z. 0 
LTMS. ZncOfliBbfc^SrO. 01-0. 5mol 40 

/LcommTmrnL. xv-vizmmz. ys-vizz 

1 vmmtZ-tt. Zo-f&kZnOmfrO. OUm/ 
[0028] ±IBO^fffit «t ^-5Xl^tS3tft^ 

[0029] *t:axM*m<imr*>2i£.7 vmrnm 
*t7?n^-7^s i mzimmzy ywamomei so 
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tUMffllMtS'&Sifcfci i/s i O2 m 

[00 30] &fzM%;ik<DmmmzT--JU$:MtZ. t 

[003 1 ] ifOJ; 3 fcLT»6*Lfc»)te*£S!K>i^ 

[0032] iw«tt= L-c»6iifcaH»daeaB6tt** 

##fc£WttttjWK#Sfu 4^^^M?£ 
3*§fLT ^ h ^'Jy'Ja r^y'Jay 
[0033] 

[0034] HIS^iJ 1 

[003 5] 04ttJV^T, 4 1liSWiA- 4 2 

7 7itX^y-^*^l : 1 : 3(ca^-L/£lB?R* 

l^ffihL. LTiSjl 0mA/cm2 

ISU^-7XS i iff**"*. ;;tSiSI5 2 
WffHCIi, WH«S5 1 t LTA 1 mffi^^*tT^- 

^\ ^ffi-fbfiic^tcA 1 »:»il)J; d WHSP^fi 

\z)VT)va —Mzm Lxm& Lfztmmz: , fe- 

SEM (Field Emission-Scanni 
ng Electron Microscope: HI?- 

( a ) t*f^-7Xi 5 3 

[00 36] ifct. ^-5X)g5 3«ai»*^=FiWfc3 
■ti-S^^O . 3 MO^K*^4^r-H4 h HWS&gKtC 
«t 0 ^ffiK-fb^ 3 0 Vtt#itt Lfc . *fOf^@7j<i5t 

[0037] icOJ: o \,zLX%^tltz-tf—=7 3<?) 

i$Tmz^mt*M.frmsmzwM*mLiz„ mmizn 
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x wjm&mis&nM&imt s . ssswa wkeis o . 1 

mo 1 /L<7>#iSarC& 0 . 5 O'CtlSL 

. 1 5 ( 5 0 H z ) «ESrSC+^EPJD-r 

4itfc:«tOH5 (b) <nM%;tf-7xmW,ztfTm.lz 

mfLX%Mm. 1 0 nmHft 10 0 nm<7)Z n Oj@«5& 

;m«Lt„ io 

xm^mzmw-t&mztrm&m 5 5 ifmva. 
nmmits i o 2 mmTfo o , * u vrmzz. <o 
m i o o n m cojp § tjaai l . ;i xwmmmmm^ 

— ^^.JI±i5j;t/%«ii5 5±£3gBJMfli5 6£ I TO 
jSRfcJ: 9fl*Lfc. 
[00 39] £<Z>^fcJM^4fcftfc:HfcfflKfcZ n 

«±tS i 0 2 ffi»S^B!c^LT^B(3 I TOitHJi^fli 20 
Sr*(tE L*7*fi*Ufc. m§AZX 3 0 0V. 200 
H z cr>m$: fflJQ LT^#'ffi^ it$L fFW Lfc fc £ 

o v . i o o h z com^-mucom^ui^mcom^-io 

[0 04 0] mmm2 

^mz^m^m^mm^mmm^z^xmA tmez 
m^ti AcwmftwmE ^m^mmm-ch & . 30 

[0 04 1] i-f, l4t:^L^iS:J:y^-7XS 

io 2 wmtt. ;^«gf±o. 3ivico?iM7K 
asrc* 1 ?, s i ^x^-*»w=:L-aiHW-«. s i 

«SII±fICfIti6 4«A 1 -y ?S 

££>*£WEE£#4 0Vfc:je*£@!i 

-SEMWfcLfci:^, 06 (a) M 
6 1±OSi0 2 7MJ -/^XF^^T6 3^i5c§*l 40 
fcflKi » HI^4f TfifeWR n m~»+ n m fmSfflTL^X^ 

MCf!iffi^ffiix& k#)-X'li%< , a^fcflWJSfc 

[0042] UJLtOJ: 3 (:Ltfl^^^7Xl^ 

^Jt«ifHtFE-SEM»(SLfclS». 06 (b) t,Z 50 
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tjk-tmiz , *°r f«j Ka3e*wws : P 6 5 <o z n o stew 

[0043] id LT»&*ifcBt£aBGSH$VCT-- 

h z t iz j 0 fNH Lfc . T-^^h^De^f 1 

LT. YVO4 :Eu 3+ .Y 2 Os :E 
u3\ YBO3 :Eu3*^}:'Jffll*. 

[0044]^:, »^*ufe3IMflfitt?BHwl#tt*»ffll 

rnmmm e 1 & 1 t o jmc ± 0 . - cosh^o 

fcJtRLfe. Sia^T4 0 0V, 4 0 OHzc^e-^Srftl 
JD LT^3te^iFfilL/c i; i h , ^SHB*??*^** 1 2 0 
%lil±f&^5fi^^ ft o^!, ^100V, 100Hz 

«^fflSD«o«#fc:{i*^<!03R^o^r*« 6 0 %JiLtJS 
[0045] Hffif?ij3 

07^ffl^TiM H J-f--S.. 07ii, ^-5XSi/SiO 
2 I»*AC, DCSJllM®EL3lSf«|»6i7 

[0046] m4.\zS5\\X. 4 1 (i:S i ^x^-. 4 2 

(±*t i*m s 43ii7-/i$t7j<ta:3 ;, y — /Koa^iBF 

•yKt^^y-;l-i:7K2r 1 : 1 : 1 Ofcfi^Lfcjffili 
fflS L . ^^jKBPfrrSafclT n ^ -i TCDfpMtmmZ 
NWfct, a^^^ffit LT^WS*^^ 1 0-2 
OmA/cm^ CD^SSrSKfCiK— S i SfHR^ 

s . ;;tsiii7i tfowHtJiwams 7 2 <n a 1 

v^J; 3WHatt5H4S^— /kKSnx^l.. tf-yxmcrM 
§-e-CFE-SEMfcj:0W9ELfcfci^, 07 (a) 

[0 04 7]»:|5ltllKj;^-7XSiO2 tff 

Sr ft 4 0 V tfgjg L , SmA/ c m 2 i0«^flT'«B#r B 1 

[0 048] Z\o LX%£>il.tztf— 7Xm<7)Wiffi$:FE 
-SEMmmLfcbZZ^ 07 (b) (c^lRfc:, 
n^-7X S i Jf ftcotf'T 7 8*»6a6KrtHtft*»oT: 



1 1 

S i O2 ^-7Xl7 4^ffM§^» Z^—^XM 
7 4 listfrg*** n mHft+ n mtBtSL^X^y S^R 

[0049] ELhOJ: o IzLXn&tLtztf—^xmcOtf 

;K0Hrci!fe»L, ff tzivTztf— yxm^MMi F 
E-SEMfffiJEUfclSa, B7 (c) t^-ran^-^ 
XS i O2 C0tfT\*lt~?7v#— yXCOtfTfoCO— mz 
z n o$mfr&&tLt:i~Sffimikt> i %t>tLfz, z 0 LT 

X'fo^tz* 

[0050] »:(=»6nfc*«HftffiWH«Wtt*iW«- 

?XS i ^fflVvru&coT. Wv^a^- yX^<D^ 
TftmzWM&ftWt&fztblz, Snc7y«*£JffiLi*igp 

ia^^*ttLTSiifiMBWi7 7*iTOjjaifc:J: 
9 ft* Us. 

[0051] c\<DmT&m&&§m~tz>tztbt l z9mMi 
tmm^mmE i^m^-timttz. istt2o o 

[0 0 5 2] £?z19MWM7 2iZ~?-4 i-X^ mMW%7 

7 izy-yx^mmn^mw tx hztttimuztifz. 

[00 53] 

S. 
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1 2 

3 ) S i i:ffl^^^^r^x^Mx^#^ix^ 0 

[01] Acmtwms. Lm=?<7mmx**>h . 
[12] D ciimie l*p w«*Brr* £ . 

[03] ^-7XS i £ffiV^ELif«|t* 
[04] MSfttiL RHBMK. S#^SJsC^a^ffi^0 

10 

[05] Bffi«^-7XS ilJffll^ACllM 

[06] iiW-7XS i o 2 JRSfflufcAClBtt 

[07] 7XS i/S i O2 UfflV^AC, DC 
IBift^UtSE L*^flHft0TS> & . 

[W^tOlMBJ] 
IK 21, 4 1 K« 
21, 22, 56, 67. 77 W*JMM 
20 1 3. 23 fBEB 

14 mmtkmitmm) 

15. 24. 34. 51. 64. 72 WHWS 
31.52.61.71 Si 
3 2 *:-7XSii 

3 3 mmvM 

4 2 MftHS 
4 3 WKK 

4 4 RjtS^fg 

4 5 «i 

30 5 3 tf-yxm 
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St*ffc 
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7t°~?xs i o 2 a 


6 3. 
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